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(54) CONDUCTIVE LAMINATE AND ITS PRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive laminate, and its 
producing method, in which fine metal particle solution containing no binder 
can be applied directly by ink jet by providing a layer having extremely fine 
holes on a basic material, and the number of production steps and the cost 
are reduced by eliminating heat treatment process at about 200° C or above 
SOLUTION: After a solvent permeation layer is formed on a basic material, 
one or more aggregation accelerating layer containing fine particles of one 
kind or more of organic oxide is formed. Subsequently, fine metal particle 
solution is applied in pattern by ink jet and dried thus forming a patterned fine^ 
metal particle aggregation layer where fine metal particles are aggregating. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The conductive layered product characterized by preparing one or more layers of metal 
particle condensation layers, by which the metal particle is condensing at least and patterning is carried 
out on the base material. 

[Claim 2] The conductive layered product according to claim 1 to which said base material is 
characterized by having a condensation acceleration layer containing one or more kinds of inorganic 
oxide particles. 

[Claim 3] The conductive layered product according to claim 1 or 2 characterized for the condensation 
acceleration layer which contained one or more kinds of inorganic oxide particles on said base material 
by the thing of one or more layers to establish. 

[Claim 4] The conductive layered product according to claim 1 to 3 to which the total content of the 
inorganic oxide particle of said condensation acceleration layer is characterized by being 20 % of the 
weight or more. 

[Claim 5] The conductive layered product according to claim 1 to 3 characterized by preparing one or 
more layers of solvent osmosis layers containing one or more kinds of inorganic oxide particles on said 
base material. 

[Claim 6] The conductive layered product according to claim 5 to which the total content of the 
inorganic oxide particle of said solvent osmosis layer is characterized by being 20 % of the weight or 
more. 

[Claim 7] The conductive layered product according to claim 5 or 6 characterized by the class and 
presentation ratio of an inorganic oxide particle which are contained in the layer of said solvent osmosis 
layer differing from the class of inorganic oxide particle and/or presentation ratio which are contained in 
said condensation acceleration layer. 

[Claim 8] The conductive layered product according to claim 3 to 7 to which thickness of said 
condensation acceleration layer is characterized by being 10-10000nm range. 

[Claim 9] The conductive layered product according to claim 6 to 8 to which thickness of said solvent 
osmosis layer is characterized by being 1-100 micrometers. 

[Claim 10] The conductive layered product according to claim 1 to 9 to which said metal particle is 
characterized by being Ag, aluminum, Cu, Au, Pt, Pd, two or more kinds of those combination, or an alloy. 
[Claim 11] The manufacture approach of the conductive layered product characterized by forming the 
metal particle condensation layer of the shape of a pattern which applies and dries a metal particle 
solution in the shape of a pattern by the ink jet method, and the metal particle is condensing on the 
base material which has a condensation acceleration layer containing one or more kinds of inorganic 
oxide particles. 

[Claim 12] The manufacture approach of the conductive layered product characterized by forming the 
metal particle condensation layer of the shape of a pattern which applies and dries a metal particle 
solution in the shape of a pattern by the ink jet method after forming the one or more-layer 
condensation acceleration layer containing one or more kinds of inorganic oxide particles on a base 
material, and the metal particle is condensing. 
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[Claim 13] The manufacture approach of the conductive layered product which carries out the 
laminating of the one or more-layer condensation acceleration layer containing one or more kinds of 
inorganic oxide particles after forming a solvent osmosis layer on a base material, and is characterized 
by forming after that the metal particle condensation layer of the shape of a pattern which applies and 
dries a metal particle solution in the shape of a pattern by the ink jet method, and the metal particle is 
condensing. 

[Claim 14] The manufacture approach of the conductive layered product according to claim 12 or 13 
characterized by preparing the thickness of said condensation acceleration layer in 10-10000nm. 
[Claim 15] The manufacture approach of the conductive layered product according to claim 13 or 14 
characterized by preparing the thickness of said solvent osmosis layer in 1-100 micrometers. 
[Claim 16] The manufacture approach of a conductive layered product according to claim 11 to 15 that 
said metal particle is characterized by being Ag, aluminum, Cu, Au, Pt, Pd, two or more kinds of those 
combination, or an alloy. 

[Claim 17] The manufacture approach of a conductive layered product according to claim 11 to 16 that 
said metal particle solution is characterized by not including a binder. 

[Claim 18] manufacture of the conductive layered product of the publication whose heat treatment 
temperature of heat treatment performed at the time of said desiccation is 150 degrees C or less — the 
manufacture approach of the conductive layered product according to claim 11 to 17 characterized by 
things. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive layered product by which patterning was 
carried out, and its manufacture approach. It is related with conductive layered products by which 
patterning was carried out, such as a printed-circuit object especially used for electronic equipment etc., 
and the manufacture approach of those. Especially, using the ink jet method, it is simplicity, cheapness, 
and a short period of time more, and is related with the conductive layered product which can respond 
to an extensive base material, and its manufacture approach by being formed with still lower heat 
treatment temperature until now. 
[0002] 

[Description of the Prior Art] The wiring substrate used for electronic equipment etc. to current has 
continued favorable growth, playing an indispensable role. However, while the further detailed-ization of 
a circuit pattern is demanded in recent years with high-performance-izing of electronic equipment, 
especially an information communication link related equipment and buildup of a commercial scene, and 



-3- 



fragmentation, many form-ization is accelerated and manufacture and short period of time-ization of a 
prototype are called for further. Moreover, the rate that a printed wired board occupies to the cost of 
the whole electronic equipment is large, and low cost-ization of a printed wired board is also a problem 
of the utmost importance. 

[0003] conductors, such as a printed wired board, — the etched foil method which removes the garbage 
of the copper foil of copper clad laminate selectively by etching etc., and forms a conductor pattern as 
the manufacture approach of the layered product which has a circuit — current — although it is a 
mainstream approach, the approach of depositing non-electrolytic copper plating etc. selectively, the 
approach of printing conductive paste, etc. are on a base material. 

[0004] However, in the etched foil method, although it can respond to further detailed-ization of a 
circuit pattern, in addition, a resist spreading, and development and has many routing counters, such as 
etching of copper foil, and compaction and low-cost-izing of manufacture and a prototype period are 
difficult. Moreover, although the method of not requiring spreading of a resist and the process of 
development now is not put in practical use in a nonelectrolytic plating method but an etching process 
can be skipped, compaction and low-cost-izing of manufacture and a prototype period are difficult like 
the etched foil method. Although it depends also on the patterning method of a catalyst bed in the 
approach of forming a circuit pattern by nonelectrolytic plating processing after forming the pattern of a 
catalyst bed considered that there is possibility of being put in practical use in the future not through 
the process of resist spreading and development, now, the simple and cheap approach is not put in 
practical use. Although it is put in practical use using screen-stencil and the manufacturing method 
using the ink jet method is also proposed in the approach of print conductive paste, since clearance of 
the binder for secure conductivity also in the elegance by which actual condition utilization is carried 
out and which can be low-temperature calcinated is needed, it is required to pass through the baking 
process which is at least 200 degrees C, and the straitness of the selection width of face of a base 
material and the effect which it has on a substrate are mentioned as a trouble. 
[Problem(s) to be Solved by the Invention] 

[0005] By making this invention in view of the above-mentioned trouble, and preparing the layer which 
has microscopic pore on a base material, the metal particle solution which does not contain a binder can 
be applied by the direct ink jet method, and there are few routing counters, and they are cheap, in 
addition, the heat treatment process of 200-degree-C or more extent is unnecessary, and it aims at 
offering a conductive layered product and its manufacture approach. 
[0006] 

[Means for Solving the Problem] Invention according to claim 1 is a conductive layered product 
characterized by preparing one or more layers of metal particle condensation layers by which the metal 
particle is condensing at least and patterning is carried out on the base material. 

[0007] Invention according to claim 2 is a conductive layered product according to claim 1 to which said 
base material is characterized by having a condensation acceleration layer containing one or more kinds 
of inorganic oxide particles. 

[0008] Invention according to claim 3 is a conductive layered product according to claim 1 or 2 
characterized for the condensation acceleration layer which contained one or more kinds of inorganic 
oxide particles on said base material by the thing of one or more layers to establish. 
[0009] Invention according to claim 4 is a conductive layered product according to claim 1 to 3 to which 
the total content of the inorganic oxide particle of said condensation acceleration layer is characterized 
by being 20 % of the weight or more. 

[0010] Invention according to claim 5 is a conductive layered product according to claim 1 to 3 
characterized by preparing one or more layers of solvent osmosis layers containing one or more kinds of 
inorganic oxide particles on said base material. 

[001 1] Invention according to claim 6 is a conductive layered product according to claim 5 to which the 
total content of the inorganic oxide particle of said solvent osmosis layer is characterized by being 20 % 
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of the weight or more. 

[0012] The class and presentation ratio of an inorganic oxide particle by which invention according to 

claim 7 is included in the layer of said solvent osmosis layer are the conductive layered product 

according to claim 5 or 6 to which the class of inorganic oxide particle and/or presentation ratio which 

are contained in said condensation acceleration layer are characterized by differing. 

[0013] Invention according to claim 8 is a conductive layered product according to claim 3 to 7 to which 

thickness of said condensation acceleration layer is characterized by being 10-10000nm range. 

[0014] Invention according to claim 9 is a conductive layered product according to claim 6 to 8 to which 

thickness of said solvent osmosis layer is characterized by being 1-100 micrometers. 

[0015] Invention according to claim 10 is a conductive layered product according to claim 1 to 9 to 

which said metal particle is characterized by being Ag f aluminum, Cu, Au, Pt, Pd, two or more kinds of 

those combination, or an alloy. 

[0016] Invention according to claim 11 is the manufacture approach of the conductive layered product 
characterized by forming the metal particle condensation layer of the shape of a pattern which applies 
and dries a metal particle solution in the shape of a pattern by the ink jet method, and the metal particle 
is condensing on the base material which has a condensation acceleration layer containing one or more 
kinds of inorganic oxide particles. 

[0017] Invention according to claim 12 is the manufacture approach of the conductive layered product 
characterized by forming the metal particle condensation layer of the shape of a pattern which applies 
and dries a metal particle solution in the shape of a pattern by the ink jet method after forming the one 
or more-layer condensation acceleration layer containing one or more kinds of inorganic oxide particles 
on a base material, and the metal particle is condensing. 

[0018] Invention according to claim 13 is the manufacture approach of the conductive layered product 
which carries out the laminating of the one or more-layer condensation acceleration layer containing 
one or more kinds of inorganic oxide particles after forming a solvent osmosis layer on a base material, 
and is characterized by to form after that the metal particle condensation layer of the shape of a 
pattern which applies and dries a metal particle solution in the shape of a pattern by the ink jet method, 
and the metal particle is condensing. 

[0019] Invention according to claim 14 is the manufacture approach of the conductive layered product 
according to claim 12 or 13 characterized by preparing the thickness of said condensation acceleration 
layer in 10-10000nm. 

[0020] Invention according to claim 15 is the manufacture approach of the conductive layered product 
according to claim 13 or 14 characterized by preparing the thickness of said solvent osmosis layer in 1- 
100 micrometers. 

[0021] Invention according to claim 16 is the manufacture approach of a conductive layered product 
according to claim 1 1 to 15 that said metal particle is characterized by being Ag, aluminum, Cu, Au, Pt, 
Pd, two or more kinds of those combination, or an alloy. 

[0022] Invention according to claim 17 is the manufacture approach of a conductive layered product 
according to claim 1 1 to 16 that said metal particle solution is characterized by not including a binder. 
[0023] manufacture of the conductive layered product of the publication whose heat treatment 
temperature of heat treatment which performs invention according to claim 18 at the time of said 
desiccation is 150 degrees C or less — it is the manufacture approach of the conductive layered 
product according to claim 1 1 to 17 characterized by things. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation in this invention is explained 
concretely. 

[0025] First, as shown in drawing 1 , this invention is the conductive layered product which formed the 
one or more-layer condensation acceleration layer 2 which contains an inorganic oxide particle in a base 
material 4, and formed the circuit pattern-like metal particle condensation layer 1 on this condensation 
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acceleration layer 2. Here, said condensation acceleration layer 2 may be formed in the whole surface, 
or may be formed selectively. The condensation acceleration layer of this invention is a layer for making 
a metal particle condense a condensation acceleration layer top or near a front face by applying a metal 
particle solution. Moreover, although said condensation acceleration layer may be prepared on a base 
material, the base material itself may contain the condensation acceleration layer. 
[0026] Thus, condensation of a metal particle is promoted by osmosis selectively in connection with it 
mainly for a solvent in a condensation acceleration layer with the pore which consists of the clearance 
between the pore which exists in the inorganic oxide particle itself by applying to the shape of a pattern 
the metal particle solution which does not contain a binder on a condensation acceleration layer by the 
ink-jet method, or an inorganic oxide particle at the part near a front face, and the suitable metal 
particle condensation layer for the shape of a target pattern is formed. Moreover, since it becomes 
unnecessary to fly a binder by baking by a binder not being included, the metal particle layer which 
carried out metal particle condensation with heat treatment temperature with low extent required for 
the desiccation after applying a metal particle solution can be formed. 

[0027] Next, it is desirable it not only to form the condensation acceleration layer 3 directly, but to form 
the solvent osmosis layer 2 and to form the condensation acceleration layer 3 further on a base material 
1. In addition, in drawing 1 , although the configuration of a printed-circuit object at the time of forming 
the solvent osmosis layer 2 and one layer of condensation acceleration layers 3, respectively is shown, 
it is not limited to this configuration. The solvent osmosis layer of this invention is a layer for promoting 
osmosis of a solvent. That is, osmosis of a solvent can be made easy to carry out compared with the 
case where only a condensation acceleration layer is prepared by preparing solvent osmosis ****. 
[0028] Especially the base material 1 in this invention is not limited, and is used as a base material for 
printed circuits here. Paper and a phenol resin system base material, paper and an epoxy system base 
material, paper and a polyester system base material, A glass epoxy system base material, a glass 
polyimide system base material, polyimide, Although polyether imide, Pori Sail John, a polyether ape 
phone, a polyether ether ketone, polytetrafluoroethylene, phenol resin, an epoxy resin, polyester resin, 
etc. can also be used It can choose suitably from the well-known plastic film which begins various glass 
base materials and has suitable mechanical rigidity, or a sheet, and can use. Moreover, when the base 
material itself contains a condensation acceleration layer, it is desirable in it being the base material of 
paper and a fiber system. 

[0029] As preparation of a metal particle, Carey-Lea can manufacture comparatively easily with many 
well-known techniques represented by the approach (491 37 Am.J.Sci., vol. pp. 1889) announced in 1889. 
[0030] Although the content of the metal particle contained in a metal particle solution has 1.0-20 
desirable % of the weight, further 3.0-10 % of the weight is more desirable. 

[0031] As a particle size of the metal particle used for a metal particle solution, a thing with a primary 
particle size [ the viewpoint of micro processing and nozzle plugging prevention to ] of 50nm or less is 
desirable. Pattern resolution tends to fall that primary particle size is 50nm or more, and it is tended to 
get a nozzle blocked. 

[0032] Moreover/although Ag, Au, Cu, aluminum, Pd, etc. are mentioned as a metal kind of a metal 
particle, what makes Ag or Cu a subject from a viewpoint of conductivity and cost especially is desirable. 
Moreover, you may be these two or more sorts of alloys because of improvement in chemical stability. 
[0033] As a solvent used for a metal particle solution, water is mainly used from the reasons of that it is 
hypoviscosity, excelling in safety, that handling is easy, that cost is cheap, there being no odor, and the 
pure water or the ultrapure water which passed through purification processes, such as the ion 
exchange and distillation, is desirable more preferably. 

[0034] Moreover, to the water which is the main solvent, for the purpose of drying and fixable 
improvement, if alcohols of high volatility, such as ethanol and propanol, are also little, it can add. 
[0035] It is more desirable not to add the other additive, dispersants, such as a citric acid used at the 
time of preparation in addition to a solvent, the reducing agent which will be contained in a minute 
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amount and which cannot be washed, since [ although an additive is contained in addition to this, ] it can 
become the cause of conductive degradation after metal dispersibility ability degradation and spreading 
in a solution, and since conductivity is not securable as a metal particle solution unless it performs 
baking processing after spreading. 

[0036] As mentioned above, although it is desirable not to carry out addition of the additive to a metal 
particle solution, it is the objects, such as improvement in dispersibility of a metal particle, and nozzle 
plugging prevention, and a distributed stabilizing agent and a wetting agent may be added. 
[0037] As a dispersant for said improvement in dispersibility, it is desirable to use sulfonic acids, such as 
carboxylic acids, such as a citric acid, stearin acid, a lauric acid, and oleic acid, and phenyl diazosulfonic 
acid, dodecylbenzenesulfonic acid. 

[0038] As a wetting agent for said nozzle plugging prevention A glycerol, ethylene glycol, a diethylene 
glycol, triethylene glycol, Propylene glycol, dipropylene glycol, hexylene glycol, 1,4-butanediol, 1,5- 
pentanediol, 1 and 2, 4-butane triol, The polyhydric alcohol of high boiling point low volatility, such as 2 
and 2-thiodiethanol, a polyethylene glycol, and a polypropylene glycol, is used. Or those mono- 
etherification objects, a diether ghost, an esterification object, For example, ethylene glycol monomethyl 
ether, ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, the diethylene-glycol 
monomethyl ether, Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, etc. are 
used. In addition, a N-methy|-2-pyrrolidone, 1, 3-dimethyl imidazolidinone, Nitrogen-containing organic 
solvents, such as monoethanolamine, N,N-dimethylethanolamine, N f N-diethylethanolamine, 
diethanolamine, N-n-butyl diethanolamine, trHsopropanolamine, and triethanolamine, etc. can be used. 
[0039] As said solvent osmosis layer 3, by including an inorganic oxide particle 20% of the weight or 
more, the object can be attained, and it is more desirable so that content is high. 

[0040] Since the clearance between grain children with not much small particle diameter is almost lost, 
the clearance between on the other hand not much large grain children becomes large, osmosis of a 
suitable solvent stops being able to happen easily and suitable condensation of the metal particle in a 
condensation acceleration layer stops being able to happen easily, as for the inorganic oxide particle 
contained in said solvent osmosis layer 3, it is desirable that it is the range which is the particle 
diameter of 10nm - 100 micrometers, and it is more desirable especially that it is the range which is 
100nm - 10 micrometers. Moreover, as for the structure of an inorganic oxide particle, it is desirable 
that they are the shape of the shape of a flake and feathers and a configuration near tabular. 
[0041] Especially as an inorganic oxide kind of the inorganic oxide particle contained in said solvent 
osmosis layer 3, it is not limited and a general silicon oxide particle, an oxidation aluminum particle, etc. 
can be used. 

[0042] As other components contained in said solvent osmosis layer 3 It is desirable that a binder 
and/or a binder precursor monomer are included from a viewpoint of film reinforcement. Although the 
resin used as a base material for printed circuits and the resin contained in the adhesives used for the 
copper-clad sheet, such as polyester resin, an epoxy resin, phenol resin, acrylic resin, polyamide resin, 
and polyimide resin, are mentioned as a binder Water soluble polymers, such as not the thing limited to 
this but polyvinyl alcohol and a polyethylene glycol, various thermosetting resin and a monomer, a 
photo-setting resin, a monomer, etc. can be used. 

[0043] If not much few [ as a content of the binder contained in said solvent osmosis layer 3, and/or a 
binder precursor monomer, if many / not much /, the clearance between inorganic oxide particles will be 
lost, and ], since spreading fitness and paint film reinforcement will become scarce, it is the range of 5 - 
20 weight section that it is the range of the 1-100 weight section to the inorganic oxide particle 100 
weight section desirable still more preferably. 

[0044] If required, the method of performing desiccation and/, or hardening processing of a binder is 
also mentioned, and it is [ after applying to a base material the coating liquid which the method of 
applying or sticking on a base material what was scoured to the binder using an inorganic oxide particle 
as the formation approach of said solvent osmosis layer 3 is mentioned / coating liquid /, and made the 



-7- 



solvent distribute an inorganic oxide particle and a binder ] desirable to choose the formation approach 
suitable therefore for the binder to be used. 

[0045] As thickness of said solvent osmosis layer 3, the range of the range of 100nm - 100 micrometers 
is 1 micrometer - 50 micrometers desirable still more preferably. 

[0046] As said condensation acceleration layer 2, by including an inorganic oxide particle 20% of the 
weight or more, the object can be attained, and it is more desirable so that content is high. 
[0047] Since the clearance between grain children with not much small particle diameter is almost lost 
as an inorganic oxide particle contained in said condensation acceleration layer 2, the clearance 
between not much large grain children becomes large and suitable condensation of a metal particle 
stops being able to happen easily, it is desirable that it is the range which is the particle diameter of 
1nm - 10 micrometers, it is more desirable that it is the range which is 10nm - 1 micrometer, and it is 
desirable that it is a configuration still nearer to a globular form. 

[0048] Especially as an inorganic oxide kind of the inorganic oxide particle contained in said 
condensation acceleration layer 2, it is not limited and a general silicon oxide particle, an oxidation 
aluminum particle, etc. can be used. 

[0049] As other components contained in said condensation acceleration layer 2 It is desirable that a 
binder and/or a binder precursor monomer are included from a viewpoint of film reinforcement. Although 
the resin used as a base material for printed circuits and the resin contained in the adhesives used for 
the copper-clad sheet, such as polyester resin, an epoxy resin, phenol resin, acrylic resin, polyamide 
resin, and polyimide resin, are mentioned as a binder Water soluble polymers, such as not the thing 
limited to this but polyvinyl alcohol and a polyethylene glycol, various thermosetting resin and a 
monomer, a photo-setting resin, a monomer, etc. can be used. 

[0050] If not much few [ as a content of the binder contained in said condensation acceleration layer 2, 
and/or a binder precursor monomer, if many / not much /, the clearance between inorganic oxide 
particles will be lost, and ], since spreading fitness and paint film reinforcement will become scarce, it is 
the range of 5 - 20 weight section that it is the range of the 1-100 weight section to the inorganic 
oxide particle 100 weight section desirable still more preferably. 

[0051] If required, the method of performing desiccation and/, or hardening processing of a binder is 
also mentioned, and it is [ after applying to a base material the coating liquid which the method of 
applying or sticking on a base material what was scoured to the binder using an inorganic oxide particle 
as the formation approach of said condensation acceleration layer 2 is mentioned / coating liquid /, and 
made the solvent distribute an inorganic oxide particle and a binder ] desirable to choose the formation 
approach suitable therefore for the binder to be used. 

[0052] It is desirable that the heat treatment temperature of heat treatment performed at the time of 
said desiccation is 150 degrees C or less. There is little thermal effect which it has on a base material 
as it is this range, and the width of face of selection of a base material spreads. 
[0053] As thickness of said condensation acceleration layer 2, the range of the range of 5nm - 10 
micrometers is 10nm - 2 micrometers desirable still more preferably. 

[0054] As the method of application in the case of forming the solvent osmosis layer 3 and the 
condensation acceleration layer 2 by spreading, the usual membrane formation approaches, such as a 
spin coat method, the ink jet method, the roll coat method, a spray method, the bar coat method, and a 
dip method, are usable. 

[0055] It is the approach for which the ink jet method was most suitable using that it is possible to use 
a general-purpose printer as the method of application of the metal particle solution which forms the 
floe of a pattern-like metal particle, and a general purpose computer and general-purpose software with 
few routing counters with few [ cheaply ] losses of the spreading possibility of and coating liquid since 
circuit pattern formation was possible. 

[0056] The printed-circuit object which consists of the floe of the metal particle of the shape of the 
conductive layered product which consists of the floe of the metal particle of the shape of a 



-8- 



condensation acceleration layer and a pattern or a solvent osmosis layer, a condensation acceleration 
layer, and a pattern may be formed in one side of a base material, or may be formed in both sides, and 
may carry out a laminating through an insulating layer further. 

[0057] As the connection method of the conductor arranged to both sides in the case of carrying out 
the laminating of what formed the conductive layered product in one side and/or both sides when a 
conductive layered product was formed in both sides of a base material, and a connection method of the 
conductor of a different layer, the embedding of the conductive paste into connection by the jumper 
wire within a through hole and a through hole etc. can use a known approach. 
[0058] 

[Example] A. By the approach (491 37 Am.J.Sci., vol. pp. 1889) announced in 1889, Carey-Lea of the 
preparation above-mentioned of a silver particle water solution prepared the silver particle part water 
spray solution. The first [ an average of ] particle diameter was about 7nm by TEM observation. 
Furthermore, it diluted and prepared with distilled water so that Ag concentration might become 7 % of 
the weight. 

[0059] B. The solution which mixed [ the preparation flake-like alumina sol water solution (the Nissan 
Chemical Industries alumina sol 520, an alumina 20 % of the weight per part) of the coating liquid for 
solvent osmosis stratification ] 5 weight sections and distilled water for 25 weight sections and the 10-% 
of the weight water solution of polyvinyl alcohol (Kuraray make PVA217) at a rate of the 100 weight 
sections was stirred for 30 minutes, and was prepared. 

[0060] C. The solution which mixed 25 weight sections and the 10-% of the weight water solution of 
polyvinyl alcohol (Kuraray make PVA217) in 5 weight sections, and mixed distilled water for the 
preparation spherical silica sol water solution (the Nissan Chemical Industries Snow tex Ak, a silica 20 % 
of the weight per part) of the coating liquid for condensation acceleration stratification at a rate of the 
100 weight sections was stirred for 30 minutes, and was prepared. 

[0061] On the polyethylene terephthalate (PET) film (Toyobo make A4300), by the wire bar coat method, 
made the coating liquid for solvent osmosis stratification apply so that the thickness after desiccation 
may be set to 10 micrometers, it was made to dry for 1 minute at 120 degrees C, and the solvent 
osmosis layer was formed. On this solvent osmosis layer, by the wire bar coat method, made the coating 
liquid for condensation acceleration stratification apply so that the thickness after desiccation may be 
set to 0.1 micrometers, it was made to dry for 1 minute at 120 degrees C, and the condensation 
acceleration layer was formed. Furthermore, on this condensation acceleration layer, by the ink jet 
method, after making a silver particle water solution apply in the shape of a circuit pattern, it was dried 
for 1 minute at 120 degrees C, and the conductive layered product was created. When observed with 
the optical microscope, being formed with a precision sufficient [ a detailed pattern part (last 
shipment=40micrometer / 40 micrometers) ] was checked. Moreover, when switch-on was checked by 
the continuity check, it was checked that there are not a short circuit, an open circuit etc. 
[0062] 

[Effect of the Invention] According to this invention, the metal particle water solution which does not 
contain a binder can be applied by the direct ink jet method, and though heat treatment temperature is 
low since the process which calcinates a binder etc. is unnecessary, namely, selection width of face of a 
base material can be made large and detailed pattern formation ability is maintained, more nearly 
substantially than a Prior art, there are few routing counters and they can offer a cheap conductive 
layered product and its manufacture approach, as explained above. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of the conductive layered product of this 
invention. 

[Description of Notations] 

1 Condensation Layer of Circuit Pattern-like Metal Particle 

2 Condensation Acceleration Layer 

3 Solvent Osmosis Layer 

4 Base Material 

5 Inorganic Oxide Particle 



[Translation done.] 
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